Elastic-plastic bodies treated in this paper are defined using the Green's strain tensor and the Kirchhoff's stress tensor.
Let it be assumed that the Green's strain tensor consists of the elastic and plastic strain tensor, and that the Helmholtz free energy is a function only of an elastic strain and an absolute temperature.
The constitutive equations are led to be expressed by the incremental relations between strain and stress tensor.
Analytical solution of these media is much complicated and seems to be difficult in practical use. Yamada, Yoshimura and Sakurail), Oden and Kubitzua21), and Hofmeister, Greenbaum and Evensen28)
presented an approach by means of the finite element method.
Since the constitutive equations are given as the incremental relations, the governing equations become also incremental form in terms of the increments of load and displacement in the elastic-plastic problem mensioned above.
Those equations are generally called the incremental equations.
In the numerical computation of the incremental equations, it is noted that the different load increment sometimes leads to the different solution.
Consequently, the several practical techniques have been introduced to calculate the incremental governing equations. This paper treats the method of solution summarized as follows : The governing equations are transformed into the relations between the total displacement and external load, and the transformed equations are similar to the equations in the method of direct formulation. However, these are actually the equations of the incremental formulation, because the above governing equations include the stress and displacement in the reference configuration.
The Newton-Raphson method using the first and the second order derivatives of the objective equations is applied to the nonlinear simultaneous formulations, which is generally solved by Newton- Raphson method only with the first order derivatives. This second order method brings the better convergency in the numerical solution than the first order method.
KINEMATICAL EQUATIONS
Throughout this paper, the material description is employed and the summation convention with repeated indices is introduced.
Material and spatial coordinates are denoted by KK (K=1, 2, 3) and xk (k=1, 2, 3) respectively, and in the reference state, both are chosen to be coincident each other and to be rectangular Cartesian coordinates as shown in Fig. 1 (3.13 ) equation (3.14) is followed.
(3.14 )
Comparison between equation (3.14) and equation (3.12) leads to the following equation associated with the specific entropy S and the stress SKL. (4.8 ) in which PN is the rate of the surface force relating to the stress and stress rate shown in equation (4.9) . (4.9 ) Equation (4.7) can also be derived by differentiating both sides of equation (4.2) and by using the following relation neglecting accelelation. where SKL (O) denotes the reference stress in the state before the small increment of the external load is applied and is assumed to be constant during the application of the increment.
EQUATIONS OF VIRTUAL WORK

CONSTITUTIVE EQUATIONS
For simplicity, the thermal effects in the yielding function of elastic-plastic bodies are neglected in this paper.
The constitutive equations of elasticplastic bodies are given by the relation between stress increment SKL and strain increment eKL. Assumming that the yielding function f is the function of stress SKL and plastic strain eKL", equation ( Using the function f, the following four conditions can be defined : Substituting equation (4.2) into the third term of the right hand side of equation (7.6) and rearranging it lead to, (7.7 ) Equation (7.7) can be rewritten as, (7.8 ) where (7.9 ) in which the following relations are used.
(7.10 ) (7.11 ) Equation (7.8) is the same equation as equation (4.14) . Equation (7.5) is the governing equation based on equation (7.8) , and equation (6.12) is derived from equation (4.14).
Therefore, equation (7.5) can be regarded as the transformed relation of equation (6.12) , which is convenient for the iterative computation as stated in the preceedings. As to the elastic-plastic numerical example, the simple structure shown in figure (4) is dealt with. 
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